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Abstract 

One of the most abundant resources available on Mars is the atmosphere. The primary 
constituent, carbon dioxide, can be used to produce a wide variety of consumables 
including propellants and breathing air. The residual gases can be used for additional 
pressurization tasks including supplementing the oxygen partial pressure in human 
habitats. A system is presented that supplies pure, high-pressure carbon dioxide and a 
separate stream of residual gases ready for further processing. This power-efficient 
method freezes the carbon dioxide directly from the atmosphere using a pulse-tube 
cryocooler. The resulting C02 mass is later thawed in a closed pressure vessel, resulting 
in a compact source of liquefied gas at the vapor pressure of the bulk fluid. Results from 
a demonstration system are presented along with analysis and system scaling factors for 
implementation at larger scales. 

Trace gases in the Martian atmosphere challenge the system designer for all carbon 
dioxide acquisitions concepts. The approximately five percent of other gases build up as 
local concentrations of C02 are removed, resulting in diminished performance of the 
collection process. The presented system takes advantage of this fact and draws the 
concentrated residual gases away as a useful byproduct. The presented system represents 
an excellent volume and mass solution for collecting and compressing this valuable 
Martian resource. Recent advances in pulse-tube cryocooler technology have enabled 
this concept to be realized in a reliable, low power implementation. 
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The SPACE 2001 Conference and Exposition will address recent space systems and 
technology achievements and provide an opportunity to define our future in space. 
Past space achievements were significant. Safe reliable access to space, the 
International Space Station, space-based communications and navigation, and 
routine use of space assets by our military and space science advancements are 
exciting accomplishments. Participate in SPACE 2001 and join the decision-makers of 
the space community as they investigate a new military organization and plan, new 
opportunities for space business, and new challenges for space exploration. 

At SPACE 2001 an impressive technical program will present cutting-edge 
developments in space technology and plenary panel discussions will engage leaders 
from the highest levels of the space and military community in a decision-driving 
debate. There will also be an educational summit — participate as industry leaders, 
education officials, teachers, and students join together to examine how to inspire 
tomorrow's aerospace professionals. This conference offers a venue for researchers, 
system developers, and management from government, industy, and academia to 
share ideas and interact. Make sure you are a participant in the discussion. 
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